The study of pion propagation in dense nuclear matter is of central importance when addressing the in-medium modifications of nucleon and delta resonances. There are strong hints from the empirical photon nucleus absorption cross section as well as from pion-nucleus scattering data that the low-lying nucleon and delta resonances do change their properties in nuclear matter substantially already at nuclear saturation density [1] . Since most nucleon and isobar resonances have a substantial decay fraction into one nucleon and one pion, the in-medium resonance structure reflects to a large extent the medium modified propagation properties of pions. The pion self energy in nuclear matter is quantitatively constrained by pionic atom data. Most exciting are the recently established states where a negatively charged pion is bound by a heavy nucleus in an s-wave or p-wave state [2] . It is still an open problem to find a quantitative and microscopic derivation in particular for the large absorptive part in the nuclear optical potential needed in the phenomenological description of pionic atom data [3] . The problem requires a nonperturbative many-body approach, since the low-density expansion ceases to converge rapidly at the relevant nuclear densities even when chiral correction terms are considered.
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In this work we generalize the covariant framework of [4] , which was recently proposed for the self consistent propagation of antikaons and hyperon-resonances in nuclear matter, to the problem of pion, nucleon-and isobarresonance propagation incorporating short range correlation effects [5] . The merit of the scheme is that it is formulated entirely in terms of the two-body scattering phase-shifts properly extrapolated to subthreshold energies. Given the empirical πN phase shifts and values for the Migdal parameters describing important short range correlations the scheme is parameter free. We expect self consistency to lead to a broadening of the pion spectral function which may help to establish a microscopic understanding of pionic atom data and also offer an improved understanding of the expected broadening of nucleon and isobar resonances in nuclear matter. Our present approach constitutes a significant progress as compared to previous self consistent calculations which were based on p-wave pion-nucleon dynamics only. Moreover this work is the first attempt to consider the effects of the in-medium mixing of partial wave amplitudes. In particular the feedback effect of the in-medium modified s-wave N (1520) and N (1650), the p-wave N (1440) and the d-wave N (1535) resonances to the propagation properties of pions is evaluated in this work.
Using reasonable values for the Migdal parameters we find that the nucleon resonances N (1535) and N (1650) are basically unaffected by the nuclear environment. Contrasted results were obtained for the p-wave N (1440) and d-wave N (1520) resonances for which we predict consider-able broadening already at nuclear saturation density. Our result for the isobar resonance are not satisfactory at this stage, due to a significant overestimate of its in-medium decay width. Improved results are obtained by incorporating a soft phenomenological form factor into the πN N vertex. The latter does not affect the broadening of the N (1440) and N (1520) resonances. Whereas the properties of slow isobars in nuclear matter are changed significantly, a soft form factor has rather moderate effects on the pion spectral function. These results show that further detailed investigations of the effects of vertex modifications in the medium are required to arrive at a fully microscopic understanding of the properties of isobars in nuclear matter. 
